Abstract: Pigeonite, orthopyroxene and dinoamphibole exsolution lamellae in slowly cooled augite are studied by conventional and high resolution transmission electron microscopy. The pigeonite lamellae lie dose to the (100) and (001) planes of augite with about zero (generation I) and about 15° deviation (generation 11). With increasing width of the lamellae, the interphase boundary becomes semicoherent. From a certain thickness, the pigeonite I lamellae are seen to contain (100) stacking faults and antiphase boundaries. The nudeation of pigeonite 11 occurs preferentially at dislocations. Semicoherent orthopyroxene lamellae lie parallel to the (100) plane of augite. They contain a high density of clinoenstatite lamellae on (100) planes. Clinoamphibole lamellae lie parallel to the (010) plane of augite. Their formation is via stacking faults, with a 1/2 [101] displacement vector, which are bounded by partial dislocations with Burgers vectors of the same type. The minimum width of the lamellae is 9A., i.e. one double chain. Broadening of the lamellae is by the motion of partial dislocations along the interface. With increasing thickness, the clinoamphibole lamellae become semi coherent. Nucleation of clinoamphibole also occurs at augite/orthopyroxene interfaces.
Introduction
In the past, much work has been undertaken on pyroxenes showing that the phase distribu tions revealed by X-ray diffraction and TEM are the most diverse of any mineral group (for a review see Buseck et al., 1980) . Several augi tes and pigeonites from lunar and terrestrial basalts were found to have microstructures consistent with exsolution by spinodal decom position whereas those from plutonic environ ments show microstructures that are consistent with nucleation and growth. It is gene rally 001:1 0.1127/ejm/3/1 /0039 considered that within clinopyroxenes, where structural differences are only slight, exsolution occurs in rapidly cooled sampies by spinodal decomposition while slowly cooled sampies contain nucleated structures. The exsolution of clinopyroxene from orthopyroxene and vice versa does not permit the operation of the spi nodal mechanism because of the difference in structure of the two phases. It has also been found that the nature of the phase boundaries depends on the respective structures of the parent and daughter phases and the conditions of formation of the pyroxene crystals. This cor-0935-1221/91/0003-0039 $ 5.75 @ 1991 E. Schweizerbart'sche Verlagsbuchhandlung, D-7ooo Stuttgart 1
